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0*-w 4P™^ lA I^Wfcw JoWWaVtl ifcSaipWP'** IWP waojpp* v^ p™jp 4p#*w IWia* apa/ ajaaa/ 
kttfteot btlo ofti oftoottat that X 1**1*01/ l i t f r n 
*rof • A, H. Slddl*l» fntfooto* la AffgUoft Sfctboootioo, 
Jli*nrh s&olia rfll*»»ity# *Ur*fe» It fefts boom aj 
frovllOfO to **?* enter hi* ««p«rviflloii. X oxnroat aj 
#009 OtOOt f t gTnUtalO tO &lft fMP hl« OXOtllOOft gftlfeDM 
oat ojtoo»Yojt»a»itto during tat yrtpamtloa of tfei* Jbtolo. 
I SB OflAl&taHl to $S?$df» 8* X* BOtOftlt» $k0jWt*Of 
Dopartntnt of t&lfcoaotloot AUwh &ti*Ua tmiwoltr, 
illjarh, for providing at al l too fiioUltleo to oafto* 
W M V P W aHipai a^* ajptaj<aap>^pao aajpo***•/ 
P a y ^ ^ P P ^ * P a P P P ^^^•* ^F ^Wia^^^^P ^wPfc^^ ^^^P w^P^p ^ f f i p a i P ^ ^ ^ 4 n | k a jpw wPi|P*P'^P^^pw,flpwP^B>^^ 
wpapP* #fcJPop™ap aap OMHB> * ajaapa»* aaajjP P^™J • aa* aajpapflv ilPo* <avpaakaiajMp WPPRBF a* <ipaaataap paaaV 
oajfpvt to oorrr oot too rtooarofe fatvoit* 
O ^ M 4 tawfc ^aaVfc 4tfafe %aa&a¥fc V J M H A M ^ M ^ B ___, Jft4^MaaYa*A ^^aa^^atatt HBWJMPW p*Jpw M r * W P I P * aj^WpoP™/ A *JWaitPJWHp- O^J tPwMpp*"X* ™ WPSHPPOHP 
to m oolloojooo In tio ftof*vtat«t» toittially to &r»M»#i«tot 
Bt# JPBMI lata* Hi* maiatvta« a>« *alo ff^tif, •?• Mat* 
float ta§ HP* SmoB oat •*# SPNMNOP aoot&a ota> ao4 Ohovoi 
with at tat Jofo oat ooupwo oi l oioag • 
* ft I f AC * 
Wm prcatnt thooio onUUtft * Oa 0«?tal& vrmVlm* 
1ft tftft flMM§* ftfc X»£)ltft SjOtfttt ** I I I ftfttftftftft # £ ft§* INMNMOKlMlft 
•l»oo B#p*.l975f wH« tfa* «blo f&lomm *f i>r*f,A«ii.SU&lo># 
Stwrd clasoto of norsod «p«M litet iwn^Titfit—rt—i t g r i i 
opaot, p-noram ****• oar qmMb*mrm& epooo, nowfttft iftttlfttft, 
2-aorfttA «pac« &&& ft-jarae* •$**•. #t§, %$*• uttrfttftftc %b* 
retention of v*vw*\ oalaont mtbemticiftm la Hi* Imot 
96 y««r«» & parson workltg ** * • aoaWLn of iwratft ipwoo 
i s d»ll«bto& to know tt&\ only a^tbeaeticiaa &#?# Kontorovlch 
% sttasra tfc* ^»bl* pvtm *f Boonoaic* I » ti» mt&tti of 
x*ra»6 Ifttticoo. Inopiro* by tb*m m&Hm wt lia» gtsM** 
la tho pro soot tbtola* ocas » v Qlaoi** of no «*d epacto 
like, qt»al»d-»a»ratd «pno«9f qa»oi»».nora»a l«t%leof, BOB-
OJ^OftlfttftftMl 0jftlHMMp*4ftJtlftft& OBOJWMl AMI I1fl1lNftTfltlJbftffttl.ll • » 
%• pVftMM ttftftftft ftftjftllftf* ftf f fftftyttsv, I* ttt* f Irot 
«*•**•», m fftvft • **tm*Jkt+mth$ kmmm roomie wblom uwt 
$mmt+wmmm#m vim a * lMrMti^tloAo, &»§*•* n lo 
^^PJPWP^PW^WPW W ^ ^ P * ^|p^w W WftW^j "^M" •p^MWjpP^Br^^JpWp* ftftftWfc ftft^BPft^nft? JMvMMft 
•*• IftfJftlftftf* IQT A. I* ftlftAlftft. OJMI frCftWftloMoh 1ft 1974, 
Otaytov III Atftlft wltH 4 * u,ftftfll I m r i t Uttlooi wtiltf 
Gfaftfttv If i t ***>«»• to mm»mhimimm ^onLB-norit -
Oftftftftft* 1ft MuMiojftp T* «o lMNr fttnAiftA ^.tv*riMMtrlo i M t a 
< * * > 
W w p W w #jaoa O^P^^OJ^^P^OJJ^JPWI^P'WHMIP oasoiOwaoj^ rtjpaa^P* ^0*0* taoa V * O^^^WO^* WW* dWa W ^ W 4k 
fiaaatoa vx ooataiao *ooaxta nooaoTilai" &»UJMHM&OM£ 
t m U i w t f aorata opooo «*•* artao* f lolio awatX/ a atraii 
•pact 9?ar mlaoi flaSoa* In Chapter V I I a ooaatlfat iooora 
l» provoft, wfelch ooatalaa a t a l i kneon thooroa of *JM*«na 
aotrlooo in ao&wcfaiaodoan aaalyaia# 2owar&e tho ono wo 
gt*o & fatrtjr o*lt9*tta M»llogr&pl>y of varloia pattioatlono 
which feato te«a arofvi*ta la tfeo presort thoaio. 
I t nay be ao&tlejad tfc&t r«ma«e of O&aata* VI and VII 
tuore boon progoatofi in tfce apapoaiiai urn S*po*o&r tool* at t&o 
Oolhl feftosraltar aad«r Hit aN&eaaatf&ja of Iraf • M,I.Sl£«baX 
In ttao last aaal of Doc. X978 ana «yapoBi«i on 3>poXo«r la 
the Aura*! Coafareace of Indian Solaasa Ceagrtaa feeX* at 
KfAerabae in Jan.1979. 
&e theorem p»Tod In Cfcapta* VII aaa etoa taiy aata 
aapaeeletei I f l t * f
 # I . Po-QraMtTanaplO of Drue 0*1 
mivoriMr M f l a a , a ««XX m m «eaetlea<i% Aaalyelekwhe 
a m i f ta i t lat aealgiamat la oar aepertseat for a porta* 
X wool* «&•» Xiao to aentlea tfeat I have ^aallofce* 3 
taatavaa pap*** la ealXataaatlaa witt S*. Afea&i laaa [( I ) 
nappjiiiiulUy tn*~mrm* opeooe, iU*arH B* l l j *« i ,V4Ut7V7») , 
f«%l.lftii«l«« inill..<Sfttott«l» ailb,i iv«]* Snl ttuNw 9e«id^«t mm 
.__ ,^ m l 
Msnitft froia Hie »^Qcgr t f 2«4i«r«NI i^ giaott anA iiftiMarililMiAMMi 
a ftsnotioo m 8 K B K H » with iriia Ibllowing ppopoiftl*** 
l» Xf atleaet t«o o$ t ^ points aybtO as® e^umlt 
tb«ii cr (6«l>t0) « o« Bi»r too aietloot polsls ft a&A 
5, crCay^tf} £ ^(a«b«6> i»a-{a««t9} •u-(Mte}i 
o- im fftlUd a i^MtrlA •& K AM (Rf^) 2«4Mtrte «pfte«. 
9 M •Miitpt ef a t i r i g arisM M 0iaiMnill«fttl«tt t f 
s ^ 8» tgr «lM«»lii tte i««itrit «• a ftAotlea AtfiaNi vvtr 
» ••$• 9iM Ml MMli iH i l t i f a ipAM of 4l«iiiol«a s ^ a» a 
• 2 -
^•pftiKl ftt»etl0tt 
t 
2 
et. 
t H H 
% 
% 
t 
la«t tj^t^) tm s a-oetrAo ej^ :xse# m denote tgr ir^(ft|^)» 
'[a 0 a 1^^i&t%o} < &}% ISoif dfisr ^scii tsQiber tt > 0» th* 
«Ma&intliQiii!^ oa& ef a ana b la B* sy^ a£i3r S * {(ft|^*o^)t*.*i 
(a^ t «|fO) ^ «41 • Sim family ot a l l mt6 \i^^) ^ 
maSMmm for a topologr ^ en R ^Bsa^ted lior tHo 2*«t«rio 
•r natvrtl. ««pol«gr • ' (l^f"^)* F«p e^vn^ poi&t a of ia&« 
i-attrio epeitm (Kt^)» Hit IkURlly #f i^l ttm mtm n^^y 
t^rm an epm tet* rs«t 3h««r«i ig \^ ]« 
IXefiiii»4faia,g | U ] . A »«ttitrl0 wptm (K»^) l i 
•aid %9 haw tUft yrapcrlQf K i f H M faltwvliig D^te * 
I f f i r MQumoft wf p»ia%« », i^ , ^st*** 9f R «Mra 
«» 5 *"* 
•Xlist0 two 9Gillfe» % anft e fff H viHl cr Cgi»1i,o> |I »» 
U»o- (Afl^tiu) •> 0 una l i « o- (a»o»04> • 0t tli«» 
1. •• *• 1. •* *• ' 
l i t ter (A,it*«a.) » 9 £0r «wiy f0|£it a« ©f 8* 
% mm * 
fQ3? asir i»iii«8 a aaft b of B fina «v@zs^  6 > o tti^e exists 
stitltBoimooi t^ 0f 0 end ^ df b eiioli that for Mar 
point ft» e ITp eaft b* e T^t^^ (ata»,lJ*> < € lsoM»« 
IM<^« otosdUig ^ « se«tiosi« «io maticm eotan t^iottl. 
»©ctilt0, 
ll^ gor^ a l,l.«I [i4] • Stte a-mtrio f anotioa ^ is omtiiittottt 
tm&tion of tispoo insiriaiaeo i f fiiaa o!3^ i f i t sr^tis^os Hio 
proportsr S* 
j^<ifri|ii l*t«C» ^^h ^ ^ O^i^) Ibo a di«otrio opooo, 
9i«A m«ro osisto ft Mtr io a im R ana » tm% nw0mp X 
•son tiMt 
<^ (Af^t«) i X sia {«(ft|%H(M>,«{l>«o)d(o,ft)t4(o,ft)A(ft»b)}« 
p i fg f f i«U3.li4]» ivoiy s^nttrie i^ e^ oo io xogiOor* 
li^ MVMi i«l*4, [ U ] . I«t \ i^»^3f«*» ^ f iaito oir 
/ ' • i^ fiSSQMfl to |}e finit*)* lt% ^ ^ l o ^ iiaCwA tor 2««ttriocr-
S if« aaft oBljr i f •aoti U^^ hm prepexir *^ Sis l iax^ & Isas 
pr^ PG-?^ K i f »assa oaily i f eaofe n^ tarn yt9is«^tst K# 
• 1l»2* 2«»ir-MH> gAQg.3 
Si>^itilt|.yf t ^ A II.&U ^ti tt'lm n Uxmm spaot of 
aiffloiisioii > I. and 1^  (•#•) tw re^a iK^ma ftssotioii on 3^  XL 
8&ti@i^ i&s tsw foli««?iiig oomitioiie* 
i« 2) im^^) • o if , aM only i f a and t oiro limsTly 
2. };(a,%)«i;(M)* 
1) (•».) i» mau^ 2*a»ni on ]» aM C^t^(«f*)} 2-aiiStA 
•9O0O« 
vital aem ieaa ttim oar e(|«^ to t« mmn 
Arwi oei^itiem (3) mA (4> of li^iAiUofi l«S«lt i t 
fi»ll0M tliat 2««t^ rs is * B6ik*nig!\^ iirG fliwtiett» 
9 M following t^ ooroB siTOe ^le »ol^ti02i Ibotvooa a-aoratft 
09000 onA SNKtrio eyooo^  
SsisiS^*^*^ ft'l* S^foiar a-«»r«iA 09000 (x.fi'C.f)) lo o 
trmiuaAtioo iBVorieat l i i f y i o opuoo villi voi^oot to o 
aNMtrio <r ftfoii i r 
i* 
gitfitryi 1*2,2 [15]• Eviz^ SMiseLtrwA Apact £ Is « Xeeaillir 
eoniraai topological opaoo* 
1, 'Rmr^ 2«<iorMiA epooo la eaifortttHo no topoligloal 
footer Ojipoi eM cone^^iiois^ ooe^loteljT jugular* 
2, tbtt ^polosios isauoftd 1^ a »!!?« aad S«fioi« en * 
finite dla»Q@io»^ f^iotov opaoo axe eqtiliniileel* 
3* For caeii mars 1> (•) oaft 2««ii« ^ <*#•) ^fi0iA oa 
o f isito AlmEoioail ^rm^tat igpooo ^ tbsro i4«ore vitivto * 
Yool $oiitiv<o xmUae X wm^ that ^ (a»l>) ^ X^(«) ^ C^ ) 
for iOdi o, b e l^ « 
4, fbiro oxiflto « INMKraoA sji^ oo of snooiintoblo dlMnoioa 
olULoii io aot •otrloftld.o oaA fttoi mt tMivo oar nfloni [sto y.l^ilS'J, 
5« loA fiflftto ASooMioml a-wraoA opooo Hoo yrofortr I . 
mo fiaotioft ^<Oi%*o) • Xi(b*>«t «*«)# «itMnro U (•»*) 
to ft ti»aor«» io 00% ft ooaiiaoooo fmotloa of 3 iwriftUoo i s 
foaovolt %ot Wm follovlof tkoo»o« givoo o oritorlOB §m 
ito ooHllaoitr* 
villi Z»mam im ft ««iitiai»ii« fttmtlott H a i l UMI tlv«« 
irairiftbXM i f ^M following eooaitidii twlAs* Wose € > • 
tbiro «ci»t8 ft iiiil^ te«a?lMioa tr of a' ftec^ Hiftt Siet « i i 
ft»» b» e TT, :i)(ft*,b*) < e« 
^fai^ff i«2.4, (i4«^C«»,)} ^ d-€iorma 6p®eft MA m 
Dft & old^a pinpss B^tmgmm of &« Fnvtlior lot o < € < i 
ftna l> bo a f tasit poiftte of H* »^9m tbi^o osiots oo elteiont 
ft^ e S • M eaeto «sist >^ Cft^ ,b) • i oa^ :^ <»-i^ *t>) < e 
f ox> @3Li ft e i« 
I t lifto iKieii prowd tgr ^i^«?f siOdi^ eoA Ooflft [24] 
tliftt ftU 2»ii^«t on f itiito l^iauieioMlL vootoir opoooe «ro 
Of0i<WftIOBt« 
ttoro turn two trvM of oomAotoaooo^oao dot to iSiito[55] 
ftoA OHMT a«o to Qottlw 0M>I« l^iit@ OOI.U ft ooqaOMO o^^ }^ 
ft Oftoofer ftftiotMt lA ^mmnmiL oyooo it$ ^{•t«)> i f llioro 
oxisto yoiats o , b t £ villi ^ (II , h) j^ o oooii ttet 
l i s '» <fty.«ftM#ft ) • lift ^ (ftft^ iWr )^ * ^« A ooqoOBOO 
<• fi • 
% e £ aaolk tMt lift D (ait^atli) » o fesf all ^ e l>« 
•pao« in t)i« edUMi of %!«• i f oiretrar Otaolor MQtitxiet i t 
eeimT'ieiit in hie mmm^ tt <li» !){•»»)) in ^ S«aexttiA »pfto«» 
f#r ao^ r 1> 6 lit f^(e) « "^  («§t») i© omAf^msm, A ll»Qr«csi1ti 
8e^ ti&iio« {h^] « l>|^  € &t i s eaUed Ot^ i^bsr i f i t i* QemUxst 
n i ^ re^peot to aU 9ftisi«flor»a n^ ,^ 1» e 1^  {20]« A 2'^mwtt 
8p&6© i© allied ooE^leto g^aomift 09000 or d^ Buaooh epaco 
in nm mmm of QolJiov po] if o<f0]?7 G^ selisr liM»»siBi^ 
oequoneo I0 oosyojci^ ixt « i ^ roopoot to oesii^oem |i|^ « A 
a«i]oraea opeioo io ooilod otro»s toodlljr liouoaod if for 
at l> @ £ vitli D(O»!I) / o oM osioh @ > o ^ 0 oot t^/^\f 
n «»{(£^eK^l|l@ 1}oi2iiaoft» Efovsr etcoiig ioo^liy iboonAoi 
2»wtxmtA 09000 io loi^lgr Imiaiaoit !xit otm^ looatly twoiidod 
Z*mnm6, opaoo i s net etroag too^ly tKmnSod. Efosgr ooooioHo 
Oow^ ooQooaoo ia mo ooi»i of Qehior io Qaxgiii^ otQoonoo 
io ^M ooBoo of mito bsd oontoroi io oot tnw« iMh otroag 
looolljr ^oonaod 2»iorao4 op e^o i s a^sosooli 09000 in tfeo 
OOBOO of Oilaol^  oaA ooooocoiBtly in tbo OOUBO of l^lto, 
OMnroroolu ooob a^Btno^ 09000 in Ibo oonoo of m i ^ 10 
otroag loooUar ^onioi oai 00 i t io SMhoaoolt opeoo in ttm 
ooaoo of QUbSlm* Sucii fioito dJaoaoioml. 2««iKraift 09000 io 
^Bonoeli 09000* 2t io 9V0TOA in tiM ioiorooling oojr [20I 
thoi & io o dMaoaooli i^ooo oteoovov i t io o Bonoeli 09000. 
4» 9 «» 
u*. tiSB mwm sfggf.(tgfrffi!E? smsr 
SHHSHIgi t » M Itt* 3«99««e It I* « fWQtor qpae* of 
Itefimd OB hXI» Xl» nlil)^ 0ati«fJUis tbi follewiiig ooBAitioii** 
I.* (atfl/b> 2 0i C i^V^) * <» if»atiA eol^ i f a asA b 
2, (aiS^) » (b, Va)» 
5. (a, t/o) » (bt V e ) -
4« (otat Wo) « 8Catt/o)f <^  Aa @flgsilar« 
S» (a*a% V®> • (atV^> • (aS V«»)* 
(•#•/•) 10 GmU@a Z^ixmrn pm&wat aaft (I^(*t*A)> a SmUamr 
proawst opiot cr 2*|ra«SI3biBvt 89000, 
t* £tt 1 1 ^ ^'^ afaeo of eoqiteiieoa {a^^ aii^ Urnt 
« la^l* < • , mm ( ^^9i*••/•}} *• a-»ro»Httb«r* opaot 
m X0 -m 
A olftss Jf^ •< mflNMlHi •< X i s oallai a ^ifpsleer •» X If i t 
•Atitfii« tlM ttltmihas ooaAitisM, 
(i) ft* i«9tr m% ^ maA t MUm t» ^ * 
mf, in _? * 
( i l l ) flm f init* ia6«r«Botlmt of wnay f laiie eUt* 
iisiib^f} «f J} mn oatleft t!^ opsa uete anfi tm oe^plosstiit 
of &£ open eot i® eaia to 1»o f^ e«od« 
£ topoto^ i^ccl s|^ 0© ^&^ ie aloo a 1rBoto^ ^ epm* mdh 
wi% foepect to the topel^ iar io called IbpoHogleal ip&eter 
|^latH<ai^ 1^%Z (34] • A topdlH c^aX i^eo U miA to 
%« looollr ooiVMt if oifwqr ^iat of i t bao & Qoigli^ oQrlieod 
vitli nimaot lAoowo* 
^JM^tiott 1.5*9 TMI* A tipoao^iical vector spoeo £ 
•wr m flolft t 10 o»ll«4 loomiy mamt if 13so fimiaiaotitiai 
igpotMi of BOi#tle«niooio of anro oonoioti of ettljr oonwmc 
•oto. 
Mta lU iy ^*'*^ P ^ l * ^ •viNHit / of ti tofoiogioOl miotoor 
•PMO «wr f iot i K io ooU^i K^^ oiivis i f «r^e K MNLXIJ t A 
StfiBJUftS 1«5.S rm# £<•« S ^ tt ti»U with 9«miiff 
tiBlA % i» tialUd loeatljr l^ conMOB If ttie fttBdaatBlia 
flQpet«s of mi^^cmftttoas of «*ro dcmsiiilo of caiiay m»cuwmiL 
s»trlo spaee if i t i^ticfloo the stroii^er eoMitioiif 
l^flait^R l.«S.?(S5]» A e*motPio sp&c® is mlUik oiLtira 
So^ aetrio e^ o^e if it aatiefioo t ^ etro&sBS^  conditioii 
Pffifiiti^f i«^*« j[44], Xf o mm f^otlon V(^) 
oatiofioo Hit «troa«Kr yolAtioA V(x4^) j | ffi«^2>(ai^)iV (j)l 
mmm i t lo oaUoft mm wahttAoMi «ofsi tuiA a 9»ot«r optoo 
tofHiMv viMi nofroToMifltftfi ot/tm i s oAloA ao&HKrfidbiJtaiAooa 
WTMA opNeo, I f i t io OMploto vitli ifttiptot to Mtrio 
ladoeod tr iio»<Mrolii«iiMA atm th«o «o oidl i t ae»«>olilaNloo& 
^^iMitiqn X>S«9 |a9l* ^ dHBtm i^(»t«} owr milvit 
f loi i K io oolloA •oft^ QgoMiAtoii a»ii0ra of i t oatiofloo 
!&• vtotor «pa09 Z liver mlaifi field % togetluiir mWn 
reepeot to wmSi^mm if^oea tj^  aoni^ ir^ iB c^liirm ^mam 
on^Lt^ id M e ^ m® (4i]$ ^ a ] aa& (48]« 
flOM fiUEidaaettl»a prop«rt&o& of Qfia8Sp»2>««iora»d spiets, Xa 
fiireetlon* TtmrQ mm Wm% m^i&tm in this diapler* 
Seralon 2,1, i3©i& wim W» mmoiSGBB aug i^ffit@l»2k.iiOFaid 
oo»v««lls^ &3m w0iAiBm&^ m^%j^ g^t i s aoi«t«A to ito» 
•Immn^mnt F^psrtits ot ea^Qftfi^ a In SKtan^ iwii <9pic«ft sod 
&»ft2S0tli»imts« 
' * ii»wi iiiwiiiiiiiiiii 1 1 1 * liiwWiiiiM «)» <B»Biiiniii*wii» miniiiii w w B 
SgflJ^ i^fti^  2A«l [isj•!»% 1^  lie a limdr tpao* of 
aieonsioA groator tluui 1. mA V <,^,) a x«a3.«^ «&]l«9A <^ i»BtioA 
ef«r X XI* Qii^ i^  otiti^^ioa the following foixr oofsditioBo ; 
I* VCa^ b) » o ift aM osljr If a mA t» or^ llataoty 
• < » i 1, 
• is • 
If £ le a Umar epte« of aira^siea get^tor «bftii tt 
s 
fai» ©fmimi^is!© »5iBtios OS B^ cc^iima bar 
S ©^  Xb4 ^ S al Xbi 
if* (sma asilLF i t for (ii?l>itrc3^ limm fomtiomle jt aM g 
\ f<ag> g<«^ ) 1 ^ \ f(a|) gCft},) 
*^  lf(b^> S ( V | *^^ V^H> «« i^> 
l^t S^  be 1^0 fMtleiil p^aee B| /r/ • ib* eiontiils of B^  
axo o^ UoA bivootore of«r £( ^$§20]) »3aA tlie i9.«MBto of 
a£ belongiftg to a biYooto» oxo eaUoA ropvoaiatetifos of 
fbio bi<vieter« 3b» bivootor with fbo vofreoeatittivo 
s o^ Xb|^  « U l . bo «taebeA W o( s &« ^ M * 
i « l * * i?^ * 
2f a bivootov boo o resroooiUfttiiro of ^M fom £ o^  Xb^ « 
\-,i * * 
o^ H b]^ , Hum it io ooli to bo o i ^ o , oiOr in tbo oooo 
•vsxy)W««elor ^fvr % tvra oat eo lie «l«p3,« {jtsj * 9t« 
•aft 
D( S a^ Xb^) • t ( E ®^  Krl»|^ ), where p i s real, P 
If V(») ie a mzs on B^ t tluiii vC%l}) » v(b (a xb)) 
vtilolk B%mm t&;t for oir»e|r^2«iiom V (•»») on s^ t 6ti©r@ m@d 
not @eist a i}«?m v («) oa % t ^ lo l i ^^tic^ice VC i(® KI»1|B 
V(ii,l>) for aU a»l» e Z»« 
fttiotioii 
• < p < U ^Or>t V(«> £ 1 
• f i aiA trbi«imey IJtatitr fmotioMl f A M g 
4» \ ^ m 
9 PL •' 2 
<\{t V tt) V (dV (.) V,{b)f 
mtk M«80to^ « aroo««aiiiS «Kt Hid lime of Uto sroof of 
ladies ttiat | em \\f{9^BW^^MtWP]'P^^itAGh lai^ Uts 
^lat i is latli blwotvr una ^^mm^mVf^ n$M9 {i (aKb) • 
VpCfJi ) " J •«8?{|f(«)g(Ftj5.gCft)f(f!bH^i 
• I »W l^pCfCa)8(1»V «Cft)f<b))|^/ 
• 1^  I* i »W [If (•>«W-gCa)f W1^/ 
«t!er@ K • 1^  ( a Kb) aaft bg «> ^( o XA)» 
• I @a{^  )f Co)g(i>*g(o)f (d>) 
«t «Mft •blaia a i^mii'itNWwa V (a^b) «t»i sowir »» oip^ 1 
•mat I. Ir tlM» r«U%i»m 
S. V(A,b) aVpf^  (« Hb)) <^  V,,(t^  <b J<%)) - ^(b.a). 
«^ V(a#Pb> •>J|,{^ C« K(^ b)) - ||!|)f(8' (ft Kb)). • 
p 
4. V(a,bHJ> mV^^ (ft K(bte))) £>>($(ft Kb)) 
4 V^C^ (a X«>) 
• v(ft,b)4 V(a,o)« 
BtMt« V (a^b) f^irawiilt a fiMi«li»9N»ni aver i^  witb 
tA*tt m abtaia itm faUaalaf ixfU/ssfwMag >am3.t« 
f^Htefl t*t»9« Ibr aiirjr <iait aarMi apiaa li » 
tba jPaHil^ laa 
V(a,b)« • ;•» |f(a)«(bW(a)i(b>|',a < f i X 
eontcs* Sf tbt eime]3ei<>& of IJ I0 l««s ttiun er •fiml t * 5 *»§ 
• 21 • 
2*?« MmMmm AID sm^monomm. 
I I I Hiis sooUoBf «• 1 ^ ^ ito^ita 6o»i «l«meiilX7 
«iao« It id d^tefl OeMtohar 8«Qi^ aer@ i f tliere oxiflts ytV € X 
ent^ ISsat ^ ana 6 flore llnef^ljr iofift^ sfide&t witti littV(3C «^gi^ «9r)«K 
fW^ l i s ^^CSn^X^fS) ** 0« 
ftpae» E I® cs^ta a oomreri^ sat aoquiiis^ i f tt^xm ie «A x e X 
8ii«b liiaf tlie l i f t >* Ca^ «aE»3r) « o fcer aU sr @ X» I f ^s,^^ 
eonterpe to SE «• vrilMi «^ 4»-«^  St ^ ^ ^ i0 oall«fi coii^et* 
i f «Y«ry o&nslsqf @eQii»m0 is ociafvei?aeat ii& it« 
( i ) if-^ili^ is «• <^ iiMl9^  ftftQWiie* in X « i ^ ir«t|itot 
( i i ) ^Ijt^ *aA fSTjif « ^ * Qmmlajf ••Qotnett in 31 vitli 
»«s9«ot t* a MiA 1i M i Im^f i t a »««i OMMI^ ••QUtaea 
tlwtt (a) { X | | ^ J^nf *B<i^  (^) I v ^ ? '^ '^  Oaiiotijr 
• 22 « 
( U i ) Xf « - —•> X find y- -'««^ > y, mm 
X i • y« —^> • • y * 
Clar> I f Xjjj - ^ > a aaft o^ ^ **•> a tb»a l y i ^ -•^> ax* 
Cv) I f filtt I > Sf *^ —•> s cue «|^ —•> y, tli«a 
X " y # 
u# ppdf® hc^© o^ (iiCb)) Qofli Civ), 
"^ ^ * i : ^ * VW*®^ '****^ ** ^^ ***® ****** ** 
sag 
"^  ^ v» * y^^ *^ ^ '**"*^  **- ^ •^^  *"^ '^  *" 
Staw-J^i^ anii ^ ( a | | t a ) f «P« Caway •e^vencts, tb« 
r t i ^ t iQ&wA «ldt ttaftt «» •«?• m» ai» *—> «» «lilAa W9V 
Sine© [Ojji <«» ,V(«^«<s,a) OBS («U-C| *saa t© 
e as & •—'> » D^ @ee ttet eys^ -i»> ox. 
( i i ) f (oAffb) • afl(at^)t lk>r at^ #o»a e S 613& ttfp @r« 
|iflnjLt|ff 2«?«i* A limar a«fti]»tioii^ l» cfinea 
2*o»«tifti}Ott« at Hi* jpolat C**^ ) If a i^a 6 > 0 tb*x>e 
^ <!>VeoB£tiii»o([tfi i f i t le eontianoet at m^ peints of i t s 4c«iiia« 
|SKPifiit45ft 2*5«&» Hit r iMi A di^ronstioiiRi «i i i i 
I f f i« teoiiiia«& d«fli» t&ft nezA 9t F» f i f it* ttsr 
fie» aH fetfe) e D(F)| t 
Xf t ie m% lioioaasci i»f $ai | {f |} » <$^«»» 
^bt«ro» 0*7 ^S>lf we got tbe fdlli»iriiig ^06!:^a& t 
mi<rt« 2.5*9* li>« (B* V^(* , . ) } He & ooii^ett 
lA B, X»t f ^ * %««iiA«d UMMff a»f«wU0aa, witii tettOn 
If K [%]• flbia tlWFt •Ki«l« « iMMlAd U M A V 9»f|gie%loi)ft& S 
tti) Hall ,* IJrli^^ 
iwHIIlillgWw •iMI 
QSkst sMmmm umm 
^flal%%ii 3,1. &*]• A T^a t i irrr spac© I le e«ll«d 
lb Eift9s 0$e^ o« (or K^ismm or ttmia' latttod fir veotov 
liftttlieQ ov tiattlee oedm^ ftoter fl3^e«i) i f In ac i t Is 
tfidlimttfa ii^^h ©Imrns^ ar« ooaei^lea^ «o tm greater ^ia» 
•«gro« and ^fm f&Ucmim ^xleae «r« aati&fi«4« 
it) t£ X > Of ^ie» X |i e , 
(2) Zf X > #» iwA y > •f fSmn mt > o« 
(9) y»r idv two •i«MB«tt Xtr ^ ^ t^H»<» siiprtaHi 
(4) 2f X > •» timi imf mtmw X > •# )ai > • • 
^ i a i t t ^ 9.a, A llMHV lAttiec (RtoMi t^gma^) Z 
U «till«t Qi«Milfi>i»atrM4 lAttlQ* (4VMli»ft-Mraid 'niMwm 
apMt) vim ftmmt y tf a vMOwinlwii funstioa V i t 
4»fia*d vfwv X X Z vitli mm t^ltmUm 9r*y«rtii«» 
(!•> ">^  Cst2r*«> J V(s,y) • y(Sf») fcr ©11.25,y ace » e I . 
Cv> I f |«| ^ |y| aM t«{ J |»»|» ^»aH»t»> <V(y,a«). 
eatl«6 {|ipiei«#»ii&»ael& l»ttlfi«« 
lrtiilMi<ltii I f tte tmitm 9f iyr l^ilatdlii* l» a;vtl4ifl»A in i t 
«f»wi %• ihMit mmt i^T mm z >& { %^ t) im m^ 
t^MOiir « * • fiii«iNi* • 
8ii»liiai aMilftta tmnmA latHo* Car a KS-ayiMa) • Za aHhtir 
wiria, a I I iptca la a a»iMi lattla* aiiltfe la Hiltlclat 
Sine* » J « So^ &ms^ 8 @ ^ t «^ l^'fs 
iNi qmmMHmnm& iMt^i^m with mmt f|^ *i^ #«***P|i 
i n * 
f 
(i) If V CsB^ ) « o, mmn < v^^^^^)) * • © f«P 
as3^ ^ g mm Uficarljr aepmaeat for i » 3.»at««.tii eM 
SMMifiir* ^ im$f) • d If • ftnA ealjr if ^ mA f vm 
•Clsl i)^^^i»iM * Vgte,y2»*».. 
% 
•C ^ttC«aiya»*'' t 
n 
Cv) ^ tsi < bpl iM9ft | « | s l»*U t!fe«» |«^li Jr^i 
Ifd^MMB 
-» f l ^ 
Huit i t for evwrjr it^ WMM* ^d{ f la X^  Mt ls^t i^ 
ft 
l i s g« C4 * s«) • 0 Jl' ^ • 
fi|:r M^ @ K|^  euoa f#i? ©II t>|^  €' I^» ttUMi i t i i alms' mmt 
iiktisfyiiB^ 
llin % ( V * ^ * ^ f«r s e 2 Slim x»CX|^|,,,x^)« 
B^i«» O^ t ^  ) i« ti otmilttti wilfe ««89tet t» «a^ wmJNBwm 
^{«) • V («,b)# mm^tmrn CXt^) i» a »<»lw»i*i lAttiot, 
H f f r ^ 3*9« S*« X %• a t«aeS»i«4wrMd |»ttio« «iii 
S||f f||t Stjr *xi& • t X, I f VOc^ «c«s) «—> #1 ^^«9r,«) «.•> t 
a« a *..••> ••, UMB ^(^|*3r||) • (Miff )fS) •«•> •# 
i*#« 
V (Cii^ v|r^ V-C»v y),«) |v^-i«E,«H'^(r|f^f«h 
^ ( ^ n yii) • ^ y ) t t ) —> • M m —> • • 
%B i t s T>»i»irliii ««a|l«tliB» lte«tt Utt faMPivS-mrs i t t iatA 
i a X 0«1I Ibt «KtMli«i «• X • • tlMbt X 1MMIMM» « IM^IbUA 
* 55 -* 
• 
>v 
»tiesfliB& ^ 3 . fi»li8K@ « t ^m^''<B'»&Bmsk i a I« 
lbttr«f«rt 
•*!• 
• '^Ci^ift)* • "^  C*gtfi) « 
. * 
»^lf»i^» Q<)»Su!Qt^ 8tl^ , ac in PtAfMM <^q|a«t* 2««i?iit« 
2«SCT,g..iy 
^ * wii>lilliiiiiiiiiiiiiii|iir>ii>-n« IMK«IW iiiii[iiiiinii««in«iii>iiiiiii* MM*) nimiiii— —wmwmiwBiiiii.iiiiiiiii m w 
ISjff 4*l.»i* 3jtt I 1^ 0 m&tm »sm% of diniiiiiii^ si 
isrta'ttif fliftii l «i«r f 1^ 14 I villi m!i»»tri¥lfti iiQ]Mi:roh|iMiii»ii 
i f i t Ofttiadfiw ttM! tdl%mim 09ti&iUmm» 
Ci) V (x^) • • i f , AHA oaljr i f « miA f m limmls 
( i i ) V{x,rir) • If pVC»,ar) f«r p « I t 
Oil) ^ ^a) • ^(jt*} tm ftl& x$f e s • 
etQitia.®&t te til® ^ll<it^Uig» 
(iv)* "^  c»*««r*«> i «Bx (^C%F)t ^(;^i»>i V(»,3B)>, 
«!•» tor (i'r) t f «ib» tiimm a«f tiiit&«&» «• sit 
V(»^«,jr*'l) i Ml(:t^(jf,|r), V(»»7), V ( K » « } } ^ M « i « 
m mmPtm «ift% ( i ) « C i l ) , ( U i ) aal (!.¥} lM&4« ft#« 
4 * ^ ^ * 
@liidt» 
m get 
|«l^vU,x)> (fey (i)) 
p 
f t r ft |t • • 
f 
^ (xiTNi) i « « ("^(xtjr)iV(«»«)tl«l v(y»«). 
(^aE,y»») ^ mat ( Hna)$ ^Oc»»)> » 
g£g£, fee fiBSr a aal my »»liil® »#>' C if «« bsw 
jj aax (V Cs^^oi) t V (X,««E) ) # (Igr (ii-) ) 
INRWIIP 
tlm itra ^4a*li>* ^ • ! % • V***** ^ W l • 
C«»b) —•> »«b vvtr XXX iiAft £ im •9a»imm»m 
mm w mm tli t tlM mipiig C«f *) ««*»> «» f^ It XX 
m 40 m> 
aftig^lMnr&doi ftf ii of Hift Hira f ^ ^ vi l l i 
Det 
f % 
©«» iBf laui € | * »'wiiiiiiwi ii> doA 
fiKii f«r oviry M e t a u t i i r leit l i I^ Ui^ d* t < • fusA «v«xy peinl 
cr CBi»tl||t«*ft*) » V (li^««ft«ft*ft*«4») 
• •i^(tl|;««ftf <« • * • - • « * ) • ( » • • - «» ) ) 
4 aUE ( M'(r(ft»%|4fti««»»ft«)f }ft*««|v(te^«ft)) 
• • ! • 
this l i^l0D m-^ t e*a* e ^,(£^^5^ tlf# l u » tis* n^^la^ 
In Uss tc0t tie Bitm ^^.t a fusaiSamiiti^  Afetem of 
m& I^X3is?l3o^ ii t? #^% of ft oo^l0t& osf oDljr S«oojifiai eotii* 
f03? S ^ICli^t 6|lf «•*• ( i^i»®a)f mm9B9 nm poiiilo o and ^ 
II e I t«l i t 
H-«f^(r(o»1l^»b» 
% * A 4 
mi* tmfiSw ^»mt m •(l««)li € ff ^^ «^ Bo«oo v ^^ 10 
< ooimni« tum oe^piloloo %• iroof ^ tbo Hlmmem^ 
tee a Ala |f t f tt!«Y# eitimsrft asmts a ^ i i i l o to t«e mhitr^aqy 
p&iMts &«!» ^ &at @r« S^^fxoit tttm GW @iast&@r @e ^ mt Ifet 
miot^re t>ia ^na <2^ @a^  ilascirV I&i3pim6mt» liiat 10 
l@ ^m iS ^fSLomt tifo of t^® t ^ ^ psix^B SfbtO @f« «qi»t» 
• ^<©-*, ft»^) . , (a) 
fmm iSm «ftf«tloii ( t ) aaft <2) wt gtl 
jQffl 4iM^ «t# lul C^"^(•#•)) 1» A iK»iMGr<3biati«eiii 
QitfuiMMiirMid iift«« villi |W«esf ir auft Ccifil(*)> ! • & i^ siiA* 
wr^tei i t i i i fwiatl««fli««id npieo villi $«mm «» 1 sai 0 ^ft 
««fiati vfir !%• mm f l i&t x o»^«ia irtl^ »»»»'tef|,v|il 
mAfi m litmtm i«*«ifr»«i9 I f «li» iiXlewii^ «»iiiiti«jw 
( t i ) fCMi»^) » c}it(««7) l i» a&t «tP • t M i 
SfTts m i V « B4 
4W 44- ** 
a-MOontimwiit ftt H M polnl (»a\ 6 B KB If rov eittii 
m&h ^iJitD of its 6&mJtxt* 
4*@«3l, I f a liBii^ 3Ni9«ra.'lwr f i« B-o^timoa* 
tC#>o) * • ftai for gliwi t > «« tli@r«» l* & 6 > 0 t u ^ Hi&t 
ftift prom* ia)» tlitfQV«tt» 
4*2 «£• mmmm%ijm$mn qfm»Mhmm as » 
, tis tewi 
4 x)g,^iHi»y)* ^||C8t2Mr} • ^(»tw)t 
I ^,(«»w>» ^g(«ir) l i ^<3MityH v^c«ff^)« 
• 4^ 
I^C>^*7)) i iK >ifK#jr)) 1^ a t x#y t ». 
I f $ m iMa»fiUift» «e dbsflsi «bt mm 9 f f f t^ «E« v«lati»ii 
How tie paew H^ foUjo^ tetC declares* 
ana i»nljr I f i t is ocmtlniioii** 
In 1it» fcoof of I6» lki«»«» 4«0«9i m w^qviix^ fte 
4«ail* fit f In ottiitlanotift «l Utd^t ^ » B tmt 
t»# i f t e i i » i i i i s C B « 
« 
1 ^ Hifva e > • lli«i« ! • a 4 > # •wm 1^« %<f(Sfr» < t 
4 > At iM e«i fif l i « •iirtlny ir tw^ «i i t Hm^m} < $ im 
4» 41^  m 
boaatedf ^mt ia t^ mst ^t^t tli^e do«8 not laULst a eomtattl 
Si»91?@ mmMm ism mmo t 
iitiii09« n^ 121 B ttad « sc^ii&aets e^ maelNBtre iEn with 
l i t i^ %• . tltMigEl* i f t SIMil Hint 
I ^ . 1 * ^ 
I l a w »ii •laiw.rlBWMMJMIWi C | < I I L . | € I W M M W l t l l W f l 
mm 
« t X 
Eofiet ^ws% 9llt iw 9ini0 f^  e I mush t^t fiinl^  • «• 
I 
i m. mMf m •>• Mil wiiiiiMHiiiMiiKiiiwi %m § 
rx 
£^ t «^&> dad Um^m Bmomtiaamm &msf ^mm An W» iowls 
let » «ai 0 i^ r» as in Dtflnii^oii 4«a A« mH^ f^o] 
mfWilt IklMNidP lfpBi$# i^ UNi ipMMi 0 Att) 0<Mii9t#lil« 
t» (BfClt Ibr All, S» 2 ff (Bfe] « » & « € < • vi l l i »««iM« % 
10 * 
t%0] i i ft HmmPt i|p«M ever «B» f i t lA S« «i d«f ia» 
fl»i» fe l io» i^ eas^tiom C!T$ imtiafitCl* 
1* ^
 e 9 w* ^%y) • 0 fer ®li ??# © Bt litae© 2? • ©• 
CS) " ^ O s ^ ) * IfKI^ iiii»miiiiiw w mMiiiiM "Ill 
""'"""• 4 I W I M M M M 1 1 ViV 4MMM«MBi|MNM«MMMW» 
C5) H|<f»S) • eip Ak *" WBM^Il (v,oia))^iP« <v,(«^ni* 
• SI • 
5 M» wm\ . . . n , . . , , 
«iMii 
T 
iMamilitMMMWMMMlMlMMft 
• aas-s IMP ^ ""•" """" I ""I i 
siaet 
£»t m »mm» ^^% flstr) * l i s ^(%rK i t i» •^ isr t» 
<lmt t in ^ * ?• 
fm c^mn C > 0$ t&«?® e- 43t« tiie} muBth tir^t f«r (xty> e 
B KB t a » oca) ffio^ aU mtier«!t xwSsiam p^ 
sme» Urn %^Ma) • % u s (®-•(iffnt 
• SI • 
mmmmm^i»mmmmmm»titmmimmmmimm 
§mmB^ Sfet tTi3^ © * e toe ^$€n &U:ffMM W OM C#!SI«B?» 4»0# 
S t & ^ i a i^ C* C* da^te f^J* l^i@rD f!S!t t l»!^ i^etiotsit in 
£e?«^e t^li6 af ^ t t ^ sNsatti^ l^  QJ^ C^^ O* dootl^ B 9«@ l» inotcft 
JlF » UK* X ^ ipciMMpBt lit 2tt tlii i@fe of «iS, «5^ &t«» 
^ ^ ^ i ^ I M ** (t^fAlt***! *|^ 9t iHimimm Aj. 9f l« 
# t III nfcicfe t*^ fmi I * o«mE>»ii»i^  ^iXm^ m^^9t 
ler • 3 ^ «* f<mf»etl««ll'« Vm 99&E9 seltift ^ ^ " ^ ^ i g s * 
l>©li^ t x e a ^ , tosnjso tisist ©o s^© c»i^ p»a«mfe® 
®ttfl& mat (TC ^ I* «• 
f 
gltm m»mK^iM mmm if Hm iwUXmlm mmUUm I* mtSMtl9%» 
@i!i ^ , |0 urn d l tm s t rn t r l i ^n H & t ^ ^ «3^ §i^  I f I t l i 
I f t sei 1 ^ ^ i f tm fm p»l«i ^ * f%> € ^ isea « ^ 
HIM 
0 c I f til© t«i> tmm^t of ^ 1 M ^ » 0 CTC <^lf c r i ^^ ^ • 
<^» ( % I © ^ ^ aai i«r ^ ^ ^ • ^ ^ *«® tcfgist ©f *fe# 
* l i s 
• i W i •i«p«f» lbii.t cr i i All i f l trs mmn^SM sn t« Sfl fliir 
iM fniti«fi«a» 
4* $ f 4» 
- cr i G^Ov^ -^ ex.) 
%m til® tm %mm^ of i^® nffibiifc) #rc «QOPI« 
lii^ E and I bft tiie SIff«s^]^ @X@ii»»«0 lA P Uttft 
t <»* £« i f iMrtwttii t Sixd r.* t^ urre €i&«l« A oat "viaiiNI 
ftt»itl«iit BiMili H^t fur #«lt«»iilft 0f i: imi .;• of liNi inni 
(^ , e> am C ^ e*), e < es e j( e« foia $ ^ t* foapte* 
'w 1^ 1 • ^m* t Sf cr[ii^»»Q] < © for « U 
mm 
• •«• t ^^ f £ t c^  f•i^ ft i l *Mi« d X i« « i oitii !» • • 
I 
^ ^ 'Vt fe) «^ t o^ -A onJr if v^ .;^  |-||^  «»'^ ^ ^ (^ ^ beai«s* 
t i g l l ^ ll»it cr[ftt^ » ^ 1 < e^ ana ^ [ a«1i»^ 1 ^ * f 
* $ 0 
f 
e 
£gi 5.a«2# ia» «»t® f|^ | t t^^^i aM W ,^(n \^w^^ )^ 
*aj-^ l i | * a * 
Kil«« 
HuBmfir«t « • f i t 
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